Purpose Exposure to natural disasters has been associated with increased risk for various forms of psychopathology. Evidence indicates that socioeconomic status (SES) may be important for understanding post-disaster psychiatric distress; however, studies of SES-relevant factors in non-Western, disaster-exposed samples are lacking. The primary aim of the current study was to examine the role of pre-typhoon SES-relevant factors in relation to posttyphoon psychiatric symptoms among Vietnamese individuals exposed to Typhoon Xangsane.
Introduction
Natural disasters are associated with the development of a number of forms of psychopathology (e.g., anxiety disorders, mood disorders) [1] [2] [3] , with some estimates indicating that as many as 21.8 % of disaster survivors meet criteria for posttraumatic stress disorder (PTSD), 21.5 % for phobias, and 16.1 % for depression up to 2 years post disaster [4] . Relatively high rates of post-disaster psychopathology represent a public health concern [5] . Enhanced understanding of the factors associated with elevated risk for psychopathology following disaster exposure is crucial for improving secondary prevention and early intervention efforts.
Low socioeconomic status (SES) is one such factor that may increase risk for post-disaster psychopathology. A strong relationship between low SES and psychiatric morbidity has been established in both developed and developing nations of high, medium, and low-income status [6] [7] [8] . Research in non-disaster samples has found that SES indices such as education attainment, poverty, housing quality, and unemployment are related to elevated risk for chronic stress [9, 10] and psychological disorders [11] [12] [13] [14] [15] . Furthermore, individuals with, compared to without, a history of chronic stress have demonstrated altered psychobiological (e.g., immunoregulatory, endocrine) and psychological responses when confronted with an acute stressor [16] [17] [18] [19] . Lack of insurance, another SES-related factor, similarly has been related to poorer physical and behavioral health outcomes, such as under-utilization of preventative and acute healthcare services [20, 21] .
In post-disaster samples from Western countries, lower SES is related to greater levels of post-disaster psychiatric distress [22] [23] [24] . For example, a 5-year follow-up of Hurricane Katrina survivors found that enduring psychological distress was especially high among individuals of low SES pre-disaster, while individuals with higher SES pre-hurricane had faster recoveries [25] . Similarly, among individuals in Mexico assessed following severe storms that resulted in flooding and landslides, wealth indices such as low income and low consumer ownership (i.e., ownership of durable goods such as televisions, telephones, bicycles, etc.) have been found to be predictive of higher levels of post-disaster psychiatric symptoms [26] .
SES variables, such as education and indices of wealth, have also been associated with post-disaster mental health functioning in non-Western samples [27] . For example, in a prospective study examining PTSD symptoms and quality of life before and 3 years after a major earthquake in Taiwan, researchers found that years of education significantly predicted psychopathology post-disaster, where higher levels of educational attainment were predictive of lower levels of psychopathology [23, 28] . To our knowledge, neither studies have examined the relationship between SES factors and post-disaster psychiatric symptoms using a pre-post design in non-Western samples, nor has any one investigation examined a range of SES-relevant factors in relation to psychiatric symptoms.
Furthermore, much of the disaster research utilizes nonrepresentative subject selection [24, 29] .
The present study used a unique pre-post design in a representative sample of typhoon-exposed Vietnamese adults. The primary aim of the current study was to examine the role of SES-relevant factors (i.e., health insurance status, education, employment status, indices of wealth) assessed pre-typhoon in relation to post-typhoon psychiatric symptoms, above and beyond the variance accounted for by pre-typhoon psychiatric symptoms and demographic characteristics. It was hypothesized that lower SES would predict greater endorsement of posttyphoon psychiatric symptoms.
Methods
A brief overview of the methodology is delineated below; for a comprehensive account of the study procedures see Amstadter and colleagues' initial report on the post-disaster findings [30] . This report represents one component of a larger multi-component study. In August 2006, 1,914 households in the DaNang and Khanh Hoa provinces of Vietnam were surveyed by professional interviewers for the purposes of establishing prevalence estimates of mental health problems and associated needs of individuals in Vietnam. All research activities involving human subjects were reviewed and approved by appropriate ethics committees. The initial data collection (referred to hereafter as Wave 1) occurred between August and October of 2006, with Typhoon Xangsane striking Da Nang province on October 26th. Participant recruitment and interviewing were halted, and study personnel consulted with the Disaster Research Education and Mentoring Center (DREM), a National Institute of Mental Health-funded research advisory group. The research design was adapted so that a randomly selected sample of approximately 800 participants who had been screened prior to the typhoon were re-assessed following the event, this time with diagnostic data (Wave 2), conducted between January 8 and January 15, 2007 , in 21 of the 28 communes in Da Nang. These procedures yielded a total of 798 completed posttyphoon interviews within 534 households, with between 1 and 5 respondents per household (median = 2, mode = 1 per household). Full data were available for the 782 participants. Although clinical diagnostic interviews were administered post-typhoon [30] , they were not administered pre-typhoon, thus they were not examined in these analyses. The present investigation utilizes the posttyphoon (Wave 2) Self Reporting Questionnaire-20 (SRQ-20) data, as well as pre-typhoon SRQ-20 and self-report SES and demographic data (Wave 1).
Variables
Demographic Variables (Wave 1). Sex was defined as 1 = male, 2 = female. Age was measured categorically (18-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-96) .
Socioeconomic status-relevant factors (Wave 1). Six factors related to SES were examined: health insurance status, education, employment status, and three indices of wealth. Health insurance status was measured dichotomously in which the participants reported the presence or absence of current health insurance. Education (highest level attained) was measured in eight levels ranging from no school to completed college/university/post-graduate school. Employment status was measured dichotomously in which the participants reported a presence or absence of current employment. Participants were classified as unemployed if they indicated they were unable to work or were receiving unemployment. Participants who were retired, too young to work, students, or who worked in the home were classified as employed.
The indices of wealth were measured by a modified version of the Demographic and Health Surveys (DHS) Wealth Index, a tool co-constructed by the World Bank and Macro International [31] [32] [33] . The indices include consumer durables, housing services, and housing qualities. Each of the indices was comprised of the scaled sum of the number of specific commodities owned or accessible to the participants so that possible scores ranged from 0 to 1 following DHS Wealth Index scoring guidelines [33] .
1. Consumer durables: bicycle, motorbike, black and white television, color television, VCR/DVD player, washing machine, telephone, and refrigerator. 2. Housing services: potable water, toilet, and fuel source. 3. Housing qualities: wall integrity, roof integrity, and floor integrity.
Similar factors to the Wealth Index Measurement Tool (e.g., wall material, floor material, roof material, availability of electricity, type of sewerage and water facilities) have been used in other large non-disaster epidemiological studies in multiple countries in Latin America and in Ghana [34, 35] , and southeast Asian samples [31] .
Self-Reporting Questionnaire-20 (Waves 1 and 2). The SRQ-20 is a 20-item self-report measure developed by the World Health Organization as a screening tool for psychiatric disorders [36] . Participants are instructed to indicate whether there has been a presence or absence of 20 psychiatric symptoms (e.g., ''do you feel nervous, tense or worried?'', ''do you cry more than usual?'') over a 30-day recall period. The current study utilized the total SRQ-20 scores assessed pre-and post-typhoon in the primary analyses. SRQ-20 probable ''caseness'' was defined using a 7/8 cut score as recommended in the literature [37, 38] . In a community Vietnamese sample, the sensitivity of the SRQ-20 was 73 %, specificity was 82 %, and AUC = 0.84 [39] . The SRQ-20 has been shown to be reliable and valid in Vietnamese samples [40] , and maintained high internal reliability in the present study (Cronbach's a = 0.87).
Data analytic plan
Analyses were conducted in SPSS version 19.0. First, zeroorder correlations were obtained among the primary variables of interest. Second, a linear mixed model analysis was conducted to evaluate the relationship between the SES variables and post-typhoon psychiatric symptoms. A null model was first evaluated to estimate the amount of variance in post-typhoon SRQ-20 scores. The criterion variable was Wave 2 (i.e., post-typhoon) SRQ-20 score. Next, a reduced model with the covariates of age, sex, and Wave 1 (i.e., pre-typhoon) SRQ-20 score entered as fixed effects was examined to estimate the amount of variance accounted for by the covariates. Lastly, a full model that included the covariates and SES variables was examined to estimate the amount of variance accounted for above and beyond the covariates. Individuals were clustered within households (n = 534), and following, household was included as a random effect to adjust for correlated errors among household members in each analysis.
Results
The current study consisted of 798 participants (56.4 % female; M age = 44.8 years, SD = 16.5, range = 18-96), of which 782 had complete data pre-and post-typhoon. See Table 1 for descriptive statistics and zero-order correlations. Of the sample, 12.1 % reported being unemployed or unable to work, and 47.6 % reported being uninsured. Nearly half (48.5 %) had a primary school education or less. Another quarter completed secondary education (24.6 %), 16.7 % completed high school, and 5.2 % completed college. With regard to psychiatric symptoms, 20.5 % (n = 160) of the sample met criteria for probable pre-typhoon psychopathology caseness and 27.2 % (n = 213) met criteria for probable post-typhoon psychopathology caseness, as reported in a previous report from this dataset [31] .
The SES-relevant variables of consumer durables, housing quality, housing services, and highest level of education were significantly, moderately correlated in the expected directions for the majority of variables, with the strongest association being observed between housing services and consumer durables (r = 0.39). Employment status and insurance status were not significantly related to post-typhoon SRQ-20 score post-typhoon, and therefore not included in the regression model. All other SES variables were significantly negatively correlated with posttyphoon SRQ-20 score, with lower/poorer consumer durables, housing quality, housing services, and education level pre-typhoon being associated with greater psychiatric symptoms post-typhoon. The covariates of age, sex, and pre-typhoon SRQ-20 score were significantly correlated with post-typhoon SRQ-20 score, with individuals endorsing greater levels of post-typhoon psychiatric symptoms being more likely to be of younger, female, and endorsing greater levels of pre-typhoon psychiatric symptoms.
As shown in Table 2 , all models included household as a random effect to control for the effects of individuals clustered within households. This effect was significant for all models, indicating that a significant amount of variance was accounted for by family-level factors. The reduced, covariate-only model accounted for a significant 27.69 % of variance in post-disaster psychiatric symptoms over the null model, with age, sex, and Wave 1 SRQ-20 scores being significant positive predictors of Wave 2 SRQ-20 scores.
The full linear mixed model significantly predicted 32.19 % of variance in Wave 2 SRQ-20 scores, accounting for a significant 4.5 % of variance, above and beyond the covariates (F(4, 789) = 12.5, p \ 0.001). Specifically, lower pre-typhoon levels of education, consumer durables (e.g., bike, television), and quality of household services (e.g., water source, toilet) were related to greater posttyphoon SRQ-20 scores. Sex dropped from significance in the full model, indicating that once SES were taken into account, sex no longer predicted post-typhoon symptoms. The residual variance remained significant in the full model, indicating that there is significant variance that is not accounted for by the variables in the model.
Discussion
The current study examined the relationship between several indicators of SES and psychiatric symptoms within a sample of Vietnamese survivors of typhoon Xangsane in a unique pre-post disaster design. One notable strength of this design is that it affords the examination of the temporal ordering of the effects of pre-disaster psychological and demographic variables on post-disaster psychiatric symptoms.
Controlling for age, sex, and pre-typhoon psychiatric symptoms, we found a significant, albeit small, effect of select SES-relevant factors on post-typhoon psychiatric symptoms. First, poorer housing services (e.g., fuel, water, toilet) and lower ownership of consumer durables were predictive of greater levels of post-typhoon psychiatric symptoms. Decreased access to such goods and services may contribute towards greater levels of chronic stress pretyphoon, which decreased individuals' ability to cope with the acute stressor of the disaster itself [16] [17] [18] [19] . Second, lower levels of education were related to greater levels of post-typhoon psychiatric symptoms, which is consistent with previous research [23, 27] . Although much research has identified this link, the mechanism through which lower education may confer risk for psychiatric symptoms in response to a natural disaster has been largely speculative (e.g., knowledge of and ability to access coping resources [41, 42] ) and presents itself as an area in need of further research. It is note worthy that the relationship between sex and post-typhoon psychiatric symptoms was no longer significant when SES-relevant factors was taken into account, given that the link between sex and poststressor psychiatric symptoms has been well established [43] . One possible explanation is the covariance between sex and education. In this sample, women had less educational attainment on average than men, and thus may have been more likely to experience the influence of low education on post-disaster psychiatric symptoms. More research is needed to understand the relationship between sex, education, and post-disaster adjustment.
The quality of the housing structure was not a significant predictor of post-typhoon symptoms; however, the range of housing quality was restricted in this sample, with the majority of the sample having housing structures with sturdy floors, walls and roofs. It is possible, therefore, that the variability in SES was better captured by the quality of housing utility services, and to some extent consumer durables.
Neither employment nor health insurance status was associated with psychiatric symptoms in the immediate aftermath (i.e., 2-3 months) of the typhoon at the zeroorder level. The lack of relationship between employment and post-disaster distress is consistent with previous research [23] . Given that employment was not correlated with other indices of SES, employment, as a binary variable, may not serve as a useful indicator of SES in Vietnamese samples. The absence of a relationship between health insurance status and post-disaster psychiatric symptoms may be due to several factors including strain on health system infrastructure and the influx of firstresponders, volunteers, and non-governmental organizations (NGOs) in the aftermath of disaster [44] . Given that this sample was collected in the short-term aftermath of the typhoon, it is possible that the role of employment status and health insurance would play a greater role as aid workers leave [44] .
The effects of natural disasters can be catastrophic to large segments of the population, and the devastating economic and emotional effects can last years. The most economically disadvantaged members of an affected community may be most vulnerable to the negative effects of a natural disaster, including poorer mental health outcomes, compared to individuals of higher SES [25] . Identification of specific SES variables that are most associated with poor post-disaster mental health outcomes is important for early responders to better identify those in need of secondary prevention or early intervention following a disaster.
These findings should be considered in light of certain limitations. First, the post-disaster assessment occurred within a 2-3-month period post-disaster; therefore, results might reflect acute responses to disaster rather than longterm effects. However, past research has found effects of SES on psychopathology 3 [23] and 5 years [25] postdisaster. Second, the data were self-report in nature. Future studies utilizing multi-method measurement are needed. Third, the SRQ-20 is a screening tool, as opposed to a diagnostic tool, and thus provides a rough estimate of psychiatric symptoms. Nevertheless, the SRQ-20 has been shown to be reliable and valid in Vietnamese samples [31, 37] . Fourth, the current study examined a number of SESrelevant factors; however, there are multiple ways to assess SES. Although the DHS Wealth Index has been developed and validated for use in developing, non-Western countries [31] [32] [33] , continued research focused on understanding ideal methods for quantifying SES in non-Western samples is needed. Despite these limitations, the ability to examine factors associated with psychiatric symptoms before and after disaster in a large epidemiological sample presents compelling results that contribute to our growing knowledge of specific SES factors and their role in psychiatric symptoms following natural disasters.
Taken together, the findings of this study are largely consistent with theories suggesting that individuals with poorer mental health functioning and lower SES are more likely to have reduced personal, social, and/or economic resources to draw upon in the face of a disaster [45] [46] [47] . Although multiple indicators of SES were significant predictors of post-disaster psychiatric symptoms, it is worth noting that there was still significant variance not accounted for by SES and the covariates. The significant effect of household in the current study suggests that family-level factors, above and beyond shared SES, are important for understanding post-disaster mental health. Indeed, research has found that both shared family environment and genetic factors are associated with psychiatric distress following traumatic experiences [48] [49] [50] . Response to acute stress, such as a natural disaster, is a complex process that we are only beginning to understand. Continued research is needed to understand micro-and macro-level factors associated with post-disaster mental health functioning, and the interplay between such factors.
